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The National Integrated Drought
Information System (NIDIS)

Goals:

* Provide a better understanding of
how and why droughts affect society,
the economy and the environment.

* Improve accessibility, dissemination
and use of early warning information
for drought risk management.

How?
Build off of a network of Regional Drought Early
Warning Systems (DEWS) to create a National
Drought Early Warning System.




What really is Drought Early Warning?

Provision of timely and effective information, through
identified institutions, that allows individuals exposed to a
hazard to take action to avoid or reduce their risk and prepare
for effective response!
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Regional Drought Early Warning Systems

(DEWS)

Working with communities and existing

networks to build capacity for better
decision making for drought planning
and mitigation.

aDrought assessments
aClimate outlook forums

OEducation and outreach webinars - risk
management

0OEngaging the preparedness community
0Builds capacity to utilize existing products

Research and Applications

Regional Drought
Early Warning
System




NIDIS Drought Early Warning Systems
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Examples of DEWS Activities

=Upper Colorado River Basin — est. 2009

= Snowpack monitoring workshops in CO, UT and
WY

= Monthly/biweekly webinars

= Apalachicola-Chattahoochi-Flint (ACF) Basin — est. 2009

= Series of sub-regional/basin workshops
= Monthly webinar series
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mSouthern Plains — est. 2011

= Texas and Oklahoma Inter-agency Climate
Extremes Workshop

= San Antonio Multi-Hazard Tournament
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Examples of DEWS Activities

=Coastal Carolinas — est. 2012
= CoCoRaHS Citizen Science Conditions Monitoring project
= Coastal Drought Index Upper Missouri Basin Climate/Drought

=Missouri River Basin — est. 2014
= Tribal capacity building
for drought plans,
vulnerability assessment,
leveraging federal

605-688-5678
resources e e e —

= Monthly webi : e T
onthly webinar series @z%EAASC

=Pacific Northwest — est. 2016 WIS ooy
* Drought & Climate Outlook Webinar Series
= PNW Drought Impacts & Triggers Workshop



Piloting a California DEWS

* Developed in 2010-2012 with
stakeholder and decision maker

meetings throughout the state to
identify several ‘pilot’ projects
« 2014
» California Drought Forum

* Ranching and California
Drought Meeting




Continue Development of
Drought Early Warning in CA

Climate Outcome Likelihood Tool

Evaluating and understanding seasonal forecast skill using the

National Multi-Model Ensemble (NMME)
Development of a historical catalogue of atmospheric rivers

Investigation of the impacts of drought combined with higher
temperatures on wildfires through analyzing wildfire
occurrence, number, size, severity, and pollutant emissions.

Evaluation of water supplies in California, including water
stored in state’s snowpack, reservoirs, and to the extent
possible, groundwater storage

Evaluation of historical atmospheric circulation patterns
related to major precipitation events and lack thereof to aid
forecasts of drought and drought busting

Working with local agency planners and water utilities to
develop 215t century drought scenarios using downscaled
climate model projections focused on California

Near real time ground water pumping in the Central Valley
with USGS
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‘ CLIMATE OUTCOME LIKELIHOOD

Supporting California’s climate-related decisions

Home. About This Tool

Data and Resources

optic

‘What can this tool do? Determine the likeiiood of recovering a precipiation deficit or reaching a
precipitation threshold during some future period based on historic station data. Read more

map) @ ptions: @

(

GHN static in station record

Sacramento 5 ESE, 23271 Analyze random daily samples from station record
Analyze analog periods in station record

+8 and 5 station indices coming soon!

Date Range Selection:

Calculate observed precipitation

From: 2016-02-29 _ Graphics Options: @

To: 2016-08-30

and lkeli precipitati

outcomes during recovery period

aShow probability density function graph

Stow both
ending: 2017-02-28 3

Allow up to 5 | missing days in

Show Analysis

State=CA Climate Division 02

—— "

?
£ .
£ 1]
£ 12 - | | ANl W |1 0| [ M | |
e [ DI 0 1 il i | I 1.
S e Il
0
g |
F ) J , . : | . J1 ,
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Precipitation Percentile
I | I [ | [
0 2 5 10 20 33 67 80 920 95 98 100

California Nevada Applications Program (CNAP)

Generated on Wed Aug 10 10:04:57 PDT 2016 using NOAA monthly GHCN data



Continue Development of
Drought Early Warning in CA

» Stakeholder and decision
maker engagement through
meetings, webinars, interviews,
invited presentations, and other
outreach activities at the state
and regional scale.

« Timely two page informational
andouts

« Southern California NIDIS
ommunity Meeting, July 2015

» Winter Status Update Meeting
San Diego and Webinar,
anuary 2016

CNAP

California-Nevada Climate Applications Program

~ A NoAA RISA —
Snowpack Resources in CA and NV

services, and recreation. Snowpack serves as a natural reservoir
as well s a key source of surface water andgroundwater. In
California, the spring snowpack on average stores about 70% as much
as the water stored in the State's reservoirs, shown in figure 1. The
snowpack plays a vital role in water management in accumulating
water during the cool stormy season and then releasing water as
snowmelt during the drier, warmer spring and summer period. In the
Colorado River Basin, which supplies almost all of Southern Nevada
and approximately 55% of Southern California water, runoff from
snowmelt contributes about 70% of total water supplies. In addition,
melted snowpack recharges ground water, often more effectively
than run-off. For example, in the Spring Mountains, west of Las Vegas,
approximately 50-90% of groundwater recharge comes from snow.

S nowpack in California and Nevada supplies water, ecosystem

arin resp precipitation
delivered by North Pacific storms and temperature luctuations. Snowpack
is often reported as snow water equivalent (SWE),or the amount of water
stored in the snow. To accumulate snow, temperatures must be cold
enough to cause the predipitation to fall as snow and to prevent the
snow from melting. In the past two years, 2014 and 2015, Sierra Nevada
snowpack was disproportionately depleted because of record high
temperatures (figure 2). Results from hydrologic model runs in which 2014
temperatures were replaced with temperatures from 1917-2013 suggests
that temperatures caused the 2014 snowpack n California to be lower by
60% on average. The results ranged between 2014 snowpack decreasing

by as much as 160% and increasing by 20%, with 92% of the scenarios
showing that snowpack was lower in 2014, The low snowpack in the last
two years provides a scenarlo of future water supply conditions under
climate change.

David pierce@ucsd.edu

id pierce
CONTACTS: i Kalansky- falansky @ ucsd.ods

SIERRA NEVADA
SNOWPACK

MARCH 2016

WATER STORED IN CALIFORNIA RESERVOIRS AND SNOWPACK
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What is El Nifio?

E upwelling and warms the waters at and below the surface i the eastern
half of the tropical Pacific (Figure 1). NOA declares EI Nifio conditions
when sea surface temperatures (SSTS) in the Nifo 34 region, east of the
International Date Line, are 05°C (~1°F) warmer than normal for 5 or more
overlapping 3-month periods. Associated with these abnormally warm SST,
the region of deep convection (thunderstorms and rainfal) shifts eastward
10 the central and easter tropical Pacific, linking anomalous conditions
near the ocean's surface to the atmosphere aloft. The unusual heating of the
tropical atmosphere changes temperature, precipitation, and atmospheric
circulations over global scales. A common pattern during I Nifio is a more
expansive Aleutian Low with a southward shifted North Pacific storm track
into the westen US, which modifies weather in Calfornia and Nevada.
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Figure 1. During EINifo conditons top igurel, the typiclly thin

coast of South America and nthe cental acific long the equator.
The warmer equatorial Pacic surface watersobserved during E|

and ocean. Image source: NOAA NWS

events: 1983-83,1986-87,1967-83, 1991-92,1997-98, 2002-03, 2008-10.Datasource: Livneh.

Past El Nifio events in CA and NV

D uring El Nifio, wintertime precipitation is often above normal across

the southern third of CA and NV, but i has not been consistent (ooth

wetand dry) in central and norther CA and NV. However, in past Very
Strong El Nifio events (Nifio 34 SST anomalies >20° C), wetter conditions
were more widesprezd, covering most of the two states. This fall (2015), the
current EI Nifio s on par with the Very Strong 1982-83 and 1997-98 £l Nifio
events- thus there appears to be a higher likelinood of widespread above
normal precipitation in CA and NV during winter 2015-16. Additionaly, North
Pacific SSTs are currently registering the positive phase of the Pacific Decadal
Osclllation (PDO), as they were in 1982-83 and 1997-98, which can reinforce EI
Nifio precipitation impacts in CA and V-~ thus the EI Nifio/+?DO composites
shown in Figure 2 may serve as an analog for the current winter.

Dan Cayan - deayanaucsdedu

CONTACTS: el hecmond - kellyrecmendeciedu

During an El Nifio event, water off the coast of
Calforniais often warmer than normal. As the water
warms, it thermally expands, creating higher than
normal sea levels. The El Nifio events of 1982-83
and 1997-98 saw the most time above the 99.99th
percentie threshold since 1950 (above). If higher
sea levels coincide with high tides and strong
storms,significant coastel flooding can oceur,as it
did in Californiz during the 1982-83 El Nifio event.

atw,m Fogona
G Gt




2016-2017 Activities

* Drought and Climate Outlook
Webinar Series (Aug., Nov., Jan.,
March

* Several In-person Drought and
Climate Outlooks and Information
Gathering Meetings

« Southern California - Sept 15t,
Riverside

* North Central Coast - Oct 11th, Santa
Cruz/Monterey/Salinas

 Central Valley - Oct 13th, Fresno

U.S.DROUGHT MONITOR
FOR AUGUST 23,2016

Drought intensity
DO: Abnormally dry
D1: Moderate drought
D2: Severe drought

[l 03: Extreme drought

U.S.DROUGHT MONITOR
FOR AUGUST 25,2015

CURRENT CONDITIONS

‘While drought conditions in some portions of the
region like Northern California and northeast Nevada
have improved since this same time last year, much
of California and Nevada is still in the midst of a
prolonged and record-breaking drought. The central
coast and southern regions of California continue to
experience high temperatures and dry conditions,
which have further exacerbated the wildfire season.

Despite improved precipitation as compared to
2015, the region as a whole continues to experience
a large precipitation deficit. June of 2016 brought
pockets of much needed precipitation to the Great
Basin and Northern California. This in addition to
near average snowfall over the winter contributed to
improved reservoir levels in Northern California with
some reaching above or nearing average storage levels.

In 2015 California’s 8 and 5 station indices were
both at record low levels, but in 2016 the 8-station
index was above and the 5-station was near average.
A new 6-station index in the Tulare Basin recorded
levels near, but still below average for 2016. While
these increased accumulations do not make up for the
accumulated precipitation deficit over the last four
years of drought they are an important improvement
because of the importance of precipitation in the
Sierra Nevada on water resources for the state.

CLIMATE OUTLOOK

As last year’s El Nifio continues to deteriorate and
cooler than normal sea surface temperatures (SST) are
observed in the tropical Pacific Ocean, the chances
of a La Nifia developing are 57%. While the odds of
a La Niia developing are greater than normal
approximately 60%), it is important to note that there
is also a 38% chance of a neutral year (neither EI Nifio
or La Nifia) (27% higher than normal).

If a La Nifia does develop it is expected to be a
relatively weak event. Each La Nifa is different, but
on average they result in 15-20% drier than average
conditions in Southern California, modestly drier
conditions in Southern Nevada and wetter than
average in Northern Nevada. There is not a consistent
signal for Northern California where much of the
states water resources originate. This means added

for seasonal forecasts for the region and
the associated impacts on water resources for the state
as a whole.

The effect of La Nifia on winter precipitation is
strongest in Southern California where drier than
normal conditions tend to develop. If a typical La Nifa
does develop this region has been one of the slowest to
recover from the current drought and a La Nifia could

% NORMAL PRECIPITATION
JANUARY-JULY 2016
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THE MISSING YEARS:
PRECIPITATION DEFICITS OVER
FOUR WINTERS 2011-12/14-15

EXCESS. DEFICIT
+2YEARS -2 YEARS

Expressed in Units of Average Annual
Precipitation. Based on PRISM. Courtesy Paul
Iniguez. NWS Phoenix.

August 24t Webinar Summary



Strategic Plan

Roadmap for moving forward with the CA-NV DEWS

|dentify existing and new drought- related activities
throughout the region

Living document w/ 2-yr time frame

Focus is on activities in the region Nevada
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Benefits of a DEWS Strategic Plan

= Fostering a regional network
= Collaboration and coordination

= Reference to help generate policy and governmental support

= Resource to assist with leveraging funds

= Foster sharing of activities and info within and across other DEWS




